UNCLASSIFIED

FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603270N
PROGRAM ELEMENT TI TLE: Advanced El ectroni c Warfare Technol ogy

(U COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE COVPLETE

E2194 Electronic Warfare Advanced Technol ogy

9,188 10, 211 10, 359 9,551 9,725 9,952 10, 201 10, 455 CONT. CONT.

R2090 Functional Recognition & Response
9, 164 7,882 8, 625 8,878 9, 106 9, 356 9, 587 9, 829 CONT. CONT.
TOTAL 18, 352 18, 093 18, 984 18, 429 18, 831 19, 308 19, 788 20, 284 CONT. CONT.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Advanced El ectronic Warfare Technol ogy (AEW) is the Navy's

conti nui ng, core Advanced Technol ogy Devel opnent program for Electronic Warfare (EW and is oriented to denonstrate and
transiti on EWtechnol ogy in cooperation with the other Services, placing special enphasis on Naval EW applications of
Command and Control Warfare. This program continues to devel op technol ogi es which support the effective enploynent of naval
force capabilities in the conduct of the Navy's Joint Mssion Areas as defined by the Chief of Naval Operations (CNO (i.e.,
Strike, Littoral Warfare, Intelligence, Surveillance and Reconnai ssance, Strategic Mbility, Readiness and Training). The
programis nmanaged at the O fice of Naval Research (ONR) by the same office that directs P.E. 0602270N (Navy EW Technol ogy)
and provides the vast majority of projects to this programfor denonstration and potential transition to full scale

devel opnent. The ONR program nanager is also a principal of the Director of Defense Research and Engi neeri ng ( DDR&E)
Technol ogy Panel for EWthat oversees and coordinates Tri-Service 6.2 & 6.3 EWprograns. Consequently, this programis

pl anned jointly in accordance with Defense Sci ence and Technol ogy Reliance agreenments that allocate vari ous EWdi sciplines
and their attendant technol ogy devel opnent responsibilities between the Army, Air Force and the Navy. As part of the

I ntegrated Science and Technol ogy EWProgram 1t is subject to the review and execution oversight of the DDR&E. AEW is
responsi ve to CNO gui dance and the Systems Commands, warfighting requirenments and needs. |t devel ops EWtechnol ogies to
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counter a broad range of electromagnetic threats and is linked to future joint warfighting capabilities of "maintaining near
perfect real-tine know edge of the eneny..." and "to counter the threat of...cruise nissiles to the Continental United
States and depl oyed forces."

(U The programtransitions new technologies to tactical aircraft (TACAIR), |ow observable aircraft, surface EWpl atfornmns,
and Pre-planned Product |nprovement progranms (P3l) to address the nodern threat (including nulti-spectral/multi-noda
sensors and seekers). This is acconplished by inproving threat detection, identification, |ocation and response through
devel opnent al upgrades and direct, advanced technol ogy insertions. Currently, AEW consists of two projects:

(U E2194 - Electronic Warfare Advanced Technol ogy: This project is a core continuing effort that transitions high-
payoff EWtechnol ogies to the Fleet and reduces the integration risk of advanced EWsystens. Primary focus is on providing
threat warning and countermnmeasures, particularly infrared countermeasures (IRCM to TACAIR pl atforns.

(U R2090 - Functional Recognition & Response: Develops algorithns and techniques to recognize enitters by measuring
and anal yzi ng their observable, radar function paraneters and devel ops generic counterneasures techni ques to provide
protection against any hostile emtter. Uses non-devel opnental items or devel ops hardware (as required) to inplenent
Functi onal Recognition denonstrations and assess overall operational inprovenent to extant capabilities.

(U The Navy Science and Technol ogy (S&T) programincludes projects that focus on or have attributes that enhance the
affordability of warfighting systens.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget Activity
because it enconpasses design, devel oprment, simulation, or experinental testing or prototype hardware to validate

technol ogi cal feasibility and concept of operations and reduce technological risk prior to initiation of a new acquisition
programor transition to an ongoi ng acqui sition program

B. (U) PROGRAM CHANGE SUMMARY

FY 1998 FY 1999 FY 2000
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(U) FY 1999 President’s Budget 16,635 17,169 18,909
(U) Appropriated Value 17,169

(U) Adjustments from FY 1999 PRESBUDG +1,717 +924 +75
(U) FY 2000 President’s Budget 18,352 18,093 18,984

(U) CHANGE SUMMARY EXPLANATION:

(U) Funding: FY 1998 reflects a Small Business Innovation Research reduction (-162) and an actual update
adjustment (+1,879). FY 1999 reflects an actual update adjustment (+$1,000) and a Congressional Undistributed
Reduction adjustment (-76). FY 2000 reflects a Navy Working Capital Fund rate adjustment (+243), a Civilian Pay
adjustment (+107), and a Non-Pay Inflation adjustment (-275).

(V) Schedule: Not applicable.

(V) Technical: Not applicable.
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(U COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE

E2194 Electronic Warfare Advanced Technol ogy
9, 188 10, 211 10, 359 9, 551 9,725 9, 952 10, 201 10, 455 CONT. CONT.

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: The programtransitions new technol ogies to Tactical Air (TACAIR),
| ow observable aircraft, surface Electronic Warfare (EW platfornms, and Pre-planned Product |nprovenent prograns, wth
enphasis on TACAIR, to address the nodern threat (including nulti-spectral/nulti-nodal sensors and seekers) by inproving
threat detection, identification, |ocation and response through devel opnental upgrades and direct, advanced technol ogy

i nsertions.

(U This project is a core continuing effort that transitions high-payoff EWtechnol ogies to the Fleet and reduces the
integration risk of advanced EWsystens. Primary focus is on providing threat warning and countermeasures, particularly
i nfrared counterneasures (IRCM to TACAIR pl atforns.

(U) PROGRAM ACCOWPLI SHVENTS AND PLANS:

1. (U FY 1998 ACCOWPLI SHMENTS: A significant portion of the FY98 El ectronic Warfare Advanced Technol ogy (EWAT)
project was directed toward aircraft 1RCM The onboard | RCM work was pl anned and executed through the Tacti cal
Aircraft Directed Infrared Countermeasures (TADIRCM Integrated Product Team (1 PT). The I RCM | PT devel ops advanced
expendabl es for those Navy aircraft that use the AN ALE-39 counterneasures (CM Dispenser and will not receive the
Advanced Strategic & Tactical Expendabl es (ASTE) expendabl es designed for the new AN ALE-47 CM Di spensi ng System
In addition, other EWAT | PTs focused on | aser warning and counterneasures, radi o frequency (RF) self-protection,

i mproving cockpit situational awareness and providing an EWand live fire denonstration test bed. The project also
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sponsored synposi a and acadeni c research at the Naval Postgraduate School into counterneasure, warning, and
tactical issues of importance to the naval aviation community.

* (V) ($760) Advanced Tactical Aircraft Sensor (ATAS) was flight tested and transitioned to the AN AAR-47 nissile
warni ng system programto integrate |laser warning into the existing ultra violet (UV) sensor.

e (U (%1,578) Advanced IR expendables for the AN ALE-39 Counterneasure Di spenser were desi gned, nodel ed and
| aboratory tested. Best designs were downsel ected for flight denobnstration in FY99.

e (U (%464) Advanced Technol ogy Expendabl es and Di spenser Systens (ATEDS) Synposi um was convened to show the
fleet a nulti-service perspective of current and advanced technol ogies for aircraft self-protection against
exi sting and future threats.

e (U (%1,164) Wavel et processor was flight tested to enhance the AN ALR-67 Radar Warni ng Receiver sensitivity and
resulted in a three decibel inprovement in systemsensitivity.

e (U) (%$754) The Synptom Ares surface to air, shoulder fired, IR nissile threat analysis was conpleted and a final
report delivered on the optinmal counterneasures solution to the threat.

e (U) (%$257) Advanced Graphical D splay concept nman-in-the-loop simnmulation tests were conpl eted thereby defining
designs for inproved aircrew situational awareness.

e (U) (%$366) Situational Awareness (SA) Synposium was conducted to bring nulti-service perspective to SA
functional and performance design objectives.

e (U) (%$833) Began the configuration of the Q--4S airfrane as an EWaircraft test bed to replace the agi ng Q- 4N.
The Q=-4S will have a nulti-configurable EW Suite that can support electro-optical/infrared/radio frequency
(EOQ /1 R/ RF)) warning and counternmeasure functions.

e (U (%$2,467) Two color missile warning systemwas conpleted for the TADIRCM system Flight test instrunmentation
assets were procured.

* (U (9$545) Conducted advanced el ectronic warfare technical research at the Naval Postgraduate School into
EQ | RF RF war ni ng and count ermeasures for naval aviation.

2. (U FY 1999 PLAN: The focus of EWAT for FY99 will continue to be enhancing survivability of tactical aircraft
agai nst threats operating in the IR region of the spectrum Advancenents in threat counter-countermnmeasure
techni ques drive research in IR counterneasure and warni ng technol ogi es. Devel opi ng solutions for the EWsuite
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requires exploitation of a variety of technologies resulting in nmultiple tasks within the EWAT Project. Although
EWAT’s primary focus lies in IR warning and response, enhancements to RF warning and self-protection are also being

investigated. Projects currently ongoing that support the technology demonstrations that the EWAT team addresses

are: Advanced IR Threat Countermeasures, Advanced Threat Analyses, Tactical Aircraft Directed IR Countermeasures,

Integrated Laser and IR Threat Warning Concepts, Integration and Live Fire Demonstration, Advanced Graphical

Display and Electronic Warfare Sensor Fusion, Advanced RF Threat Warning and Self-Protection, and Advanced

Electronic Warfare Technical Research.

* (U) ($1,805) ADVANCED IR THREAT COUNTERMEASURES: Conduct flight testing of advanced IRCM flare technologies for
tactical fixed wing and rotary aircraft not scheduled to receive ASTE decoys.

« (U) ($854) ADVANCED THREAT ANALYSES: Begin the analysis of the advanced Sensor Pantry air-to-air threat through
hardware-in-the-loop testing of the threat system. Analyses from this focus area provide a defined and traceable
specification of cruise missile (CM) requirements.

¢ (U) ($1,995) TACTICAL AIRCRAFT DIRECTED IR COUNTERMEASURES (TADIRCM): Perform laboratory, ground, and flight
testing of the TADIRCM System in a pod on the EWAT QF-4 in preparation for a live fire demonstration.

*  (U)($2,119) INTEGRATED LASER AND IR THREAT WARNING CONCEPTS: Develop a co-located two color mid-wave IR focal
plane array missile warning sensor and integrate a laser warning capability into the same form factor.

* (V) ($638) INTEGRATION AND LIVE FIRE DEMONSTRATION: Complete conversion of QF-4S to an EW aircraft test bed.
Integrate pod version of TADIRCM into the QF-4S aircraft.

* (U) ($732) ADVANCED GRAPHIC DISPLAY AND ELECTRONIC WARFARE SENSON FUSION: Integrate the Advanced Graphical
Display concept of the enemy’s Launch Acceptability Region (LAR) into the F/A-18's head-up-display. Investigate
advanced graphical presentations for development of a concept of sensor fusion hardware for TACAIR EW Systems.

 (U) ($1,026) ADVANCED RF THREAT WARNING AND SELF-PROTECTION: Conduct laboratory, ground, and flight tests of
the wavelet transforms and Navy Integrated Antenna Down-converter (NIAD) antenna element and transition them to
the AN/ALR-67 (V)2 Upgrade program.

* (V) ($542) ADVANCED ELECTRONIC WARFARE TECHNICAL RESEARCH: Conduct advanced EW technical research at the Naval
Postgraduate School for next-generation EW warning and response for naval aviation.
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e (U (%431) I NVESTI GATI ON OF OPTI MUM LOG C AND ALGORI THVS FOR Al RBORNE USE OF | NSTANTANEQUS FREQUENCY MEASUREMENT

RECEI VERS I N THE LOOK- THROUGH MODE. Upgrade al gorithns of radar warning receiver (RAR) systens
i mprovenents, prototype hardware in the | oop and conduct |aboratory denmonstration.

for sensitivity

* (U (%$69) Portion of extramural programreserved for Small Business Innovati on Research assessnent in accordance

with 15 USC 638.

3. (U FY 2000 PLAN: The EWAT project will continue a strong focus in EQ IR counternmeasure technol ogi es, however,
the RF self-protection area will receive increased enphasis. Advancenments in threat counter-counterneasure techniques

will continue to drive research in IR countermeasure and warning technologies. Although EWAT’s main concentration is
expect to remain in infrared EW technologies, advancements in RF wavelet processing for sensitivity improvements are
projected to mature. EWAT will also demonstrate advanced graphical cockpit displays based on prior years research
establishing situational awareness guidelines. Projected focus areas that support the technology demonstrations that

the EWAT team addresses are: Advanced IR Threat Countermeasures, Advanced Threat Analyses, Tactical Aircraft Directed
IR Countermeasures, Integrated Laser and IR Threat Warning Concepts, Integration and Live Fire Demonstration,
Advanced Graphic Display and EW Sensor Fusion, Advanced RF Threat Warning and Self-Protection, and Advanced EW
Technical Research.

* (U) ($1,916) ADVANCED IR THREAT COUNTERMEASURES: Complete flight testing of advanced IRCM flare technologies
for tactical and rotary wing aircraft not scheduled to receive ASTE expendables.

* (U) ($1,097) ADVANCED THREAT ANALYSES: Complete the analysis of the advanced Sensor Pantry air-to-air threat.
Initiate a Sensor Pantry follow-on threat analysis. Execution of the analysis requires seeker acquisition so
that hardware-in-the loop simulations can be performed.

« (U) ($1,881) TACTICAL AIRCRAFT DIRECTED INFRARED COUNTERMEASURES (TADIRCM): Perform a live fire missile flight
test of the TADIRCM System using an unmanned QF-4 aircraft with the TADIRCM pod installed.

*  (U) ($2,399) INTEGRATED LASER AND IR THREAT WARNING CONCEPTS: Perform laboratory, ground, and flight testing of
the integrated electro-optical/infrared missile warning concept.

e (U) ($518) INTEGRATION AND LIVE FIRE DEMONSTRATION: Support EO/IR/RF threat warning and countermeasures
demonstrations through flight tests of advanced systems on the QF-4 EW test bed aircraft.
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e (U (%$727) ADVANCED GRAPHI C DI SPLAY AND ELECTRONI C WARFARE SENSON FUSI ON:  Use man-in-the-1oop sinulations to
denonstrate the sensor fusion systemin a | aboratory environnent.
(U) (%1,280) ADVANCED RF THREAT WARNI NG AND SELF- PROTECTI ON: Conti nue research into RF self-protection for
tactical aircraft including techniques to reduce radar warning receiver anbiguities and enhance angl e-of-arriva
det ermi nati on.

« (U ($541) ADVANCED ELECTRONI C WARFARE TECHNI CAL RESEARCH  Conduct advanced EWtechnical research at the Nava
Post gr aduat e School for next-generation EWwarning and response for naval aviation.

B. (U PROGRAM CHANGE SUMVARY: See total program change sumary for Program El ement.
C. (U OTHER PROGRAM FUNDI NG SUMVARY: Not appli cabl e.

(U RELATED RDT&E: This Program El enent (PE) adheres to Defense Reliance Agreenents on EWw th oversight and
coordi nation provided by the DDR&E and is associated with efforts that are bei ng pursued under the following Arnmy and Air
Force PEs:

PE 0601153N (Def ense Research Sci ences)

PE 0602204F (Aerospace Avi onics)

PE 0602234N (Materials, Electronics and Conmputer Technol ogy)
PE 0602270N (El ectronic Warfare Technol ogy)

PE 0602270A (El ectronic Warfare Technol ogy)

0603217N (Air Systems and Weapons Advanced Technol ogy)

PE 0603270A (Advanced El ectroni c Warfare Technol ogy)

PE 0603270F (Advanced El ectroni c Technol ogy)

PE 0603792N (Advanced Technol ogy Transition)

PE 0604270N ( EW Devel opnent)

EECECEEEEE
Y
m

D. SCHEDULE PROFILE: Not applicable.
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(U COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM

R2090 Functional Recognition & Response
9, 164 7,882 8, 625 8, 878 9, 106 9, 356 9, 587 9, 829 CONT. CONT.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  Thi s project devel ops and denonstrates counterneasures to

previ ously unknown threat systens which may be encountered for the first time during hostilities. Threat systens include
anti-ship mssile seekers, surface-to-air guidance systems, aircraft intercept radars, and ship surveillance and targeting
systems. The Specific Emitter ldentification (SEl) technol ogy devel oped in this programsignificantly enhances the ability
to quickly and accurately perform Conbat Identification (1D and support the Joint Mssion Areas as defined by the Chief of
Naval Operations (i.e., Joint Strike, Intelligence, Surveillance and Reconnai ssance, etc.). Existing Electronic Warfare
(EW warni ng and counterneasure systens will be nodified with techni ques denmonstrated under this programthat do not rely on
specific parameters. The approach will denonstrate rel ated technol ogy devel oped in the EWtechnol ogy base through field
trials and at-sea denonstrations.

(U PROGRAM ACCOMPLI SHVENTS AND PLANS:
1. (U FY 1998 ACCOVPLI SHVENTS:

e (U (%2,329) Denobnstrated optimal Functional |ID system architecture.
e (U (%2,215) Denobnstrated conbi ned Functional |ID and SEl systens.
e (U (%$2,332) Flight tested optim zed chaff, expert systemand integrated towed decoy.

e (U (%2,288) Devel oped Functional ID, SEI and generic counterneasures to support devel opment of Advanced
Integrated El ectronic Warfare System (Al EWS).
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(U FY 1999 PLAN. This objective is focused on devel opi ng and denonstrating detection, identification and

el ectronic attack of previously unknown threat systens that may be encountered for the first time during
hostilities. Threat systens include anti-ship mssile seekers, surface-to-air guidance systens, aircraft intercept
radars, and ship surveillance and targeting systems. After detection and classification, the project is focused on
generating generic responses that rapidly and effectively counter the threat. EXisting EWwarning systens will be
nmodi fied with techni ques denponstrated under this programthat do not rely on previously known parameters. The
approach will denonstrate related technol ogy devel oped in the EWtechnol ogy base through field trials and at-sea

denopnstrati ons.

« (U (%2, 468) Demonstrate and transition optimal Functional ID architecture into the Navy’'s AIEWS.

« (U) ($2,525) Demonstrate and transition optimal Functional ID architecture into the Navy’'s EA-6B and follow-on
aircraft.

* (U) ($2,851) Demonstrate Functional ID, SEI and generic countermeasures to support development of AIEWS.

* (V) ($38) Portion of extramural program reserved for Small Business Innovation Research assessment in accordance
with USC 638.

(U) FY 2000 PLAN:

* (U) ($3,137) FUNCTIONAL RECOGNITION -The SEI technology developed in this program significantly enhances the
ability to quickly and accurately perform Combat ID and support the Joint Mission Areas as defined by the Chief
of Naval Operations (i.e., Joint Strike, Intelligence, Surveillance and Reconnaissance, etc.).

- (U) Provide system integration of the AN/UYX-3 (SEI Processor) into Increment 1 of the AIEWS, finalize
improvements to existing Digital Signal Processing (DSP) code, continue software partitioning and finalize
re-hosting and integration with new DSPs, presenting Increment 1 with a capability of identifying specific
emitters by radar signature, thus greatly enhancing the Combat ID of the system.

- (U) Apply technologies developed by Canada (CANEWS 2) and the United Kingdom (PALANTIR) to address
improvements to the complex pulse train de-interleaving requirements of AIEWS, allowing for transition of
these technologies coupled with the SEI processing capability providing enhanced pulse train analysis.

- (U) Design and fabricate high speed digital receiver and refine algorithms for application of the Double
Delta precision Direction Finding (DF) system addressing the requirement of precise Angle of Arrival (AOA)
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information in support of de-interleaving of nmultiple emtters, situational awareness, and directiona
count er neasur es.

(U ($2,811) GENERI C RESPONSE -Existing Electronic Warfare countermeasures systens will be nodified with

t echni ques denonstrated under this programthat do not rely on specific paraneters.

- (U Mdify existing Synthetic Aperture Radar (SAR) counterneasures devel opnment hardware by providing multiple
transmit antennas and controls to address the problem posed by the advanced interferonetric SAR radars and
denyi ng these systenms surveillance and targeting capabilities against US forces.

- (U) Devel op techni ques capabl e of being generated by present airborne EWsystens and denonstrate their
ef fecti veness against Surface-to-Air threat sinulations, providing the present on board EWsystens with a
capability to handl e the nbdern coherent threat systens with mninal cost inpact.

- (V) Fabricate a MIlinmeter Wave (MMWY Fiber Optic Towed Decoy (FOTD), integrate with an onboard techni ques
generator, and flight test against threat sinulators denonstrating a capability in the MWV frequency range
for application to tactical aircraft in addressing the MWthreat.

- (U Develop self-adaptive Electronic Attack (EA) techniques enploying Artificial Intelligence (Al) against
the counter-surveillance and counter-targeting threats for introduction into Increment 2 (EA) of the Al EWs
program

(U (%$2,677) EW EFFECTI VENESS -This objective is focused on devel opi ng hardware and software nodel s/ sinul ations

which allows one to eval uate EWconcepts, hardware, techniques and software. Representative scenarios in part

or in total nust be available. The type of tools required nust be representative of the threat, which may

i nclude Low Probability of Intercept, selectable radar paraneters, and sophisticated signal processing. These

tools will be available for both | aboratory and field tests.

- (U Model ownship nobnostatic clutter effects, bistatic clutter and assess the environmental effects on the
SEl technol ogy, thus providing an analysis of the expected real world performance of a sensitive, high
preci sion DF, SElI capable El ectronic Support (ES) sensor in the detection and identification of threats.

- (U) Devel op display graphics and interfaces to provide a visual playback of field tests and digital nodeling
for users to evaluate the tests results providing a better understanding of systemeffectiveness, in
particul ar when unknown threats are encountered for the first tine.
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B. (U PROGRAM CHANGE SUMVARY: See total program change sumary for Program El ement.
C. (U OTHER PROGRAM FUNDI NG SUMVARY: Not appli cabl e.

(U RELATED RDT&E PROGRAMS: This PE adheres to Defense Reliance Agreenents on EWw th oversi ght and coordination
provi ded by the DDR&E and is associated with efforts that are being pursued under the follow ng Arny and Air Force
PEs:

PE 0601153N (Def ense Research Sci ences)

PE 0602204F (Aerospace Avi onics)

PE 0602234N (Materials, Electronics and Conmputer Technol ogy)
PE 0602270A (El ectronic Warfare Technol ogy)

0602270N (El ectroni c Warfare Technol ogy)

PE 0603270A (El ectronic Warfare Technol ogy)

PE 0603270F (El ectronic Conbat Technol ogy)

PE 0603792N (Advanced Technol ogy Transition)

ccceeccee
1Y)
m

D. SCHEDULE PROFI LE: Not applicable.
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